The Be phenomenon is present in about 20% of the B-type stars. Be stars show variability on a broad range of timescales, which in most cases is related to the presence of a circumstellar disk of variable size and structure. For this reason a time resolved survey is highly desirable in order to understand the mechanisms of disk formation which are still poorly understood. In addition, a complete observational sample would improve the statistical significance of the study of the stellar and disk parameters. The "Be Stars Observation Survey" (BeSOS) is a survey containing reduced spectra obtained using the echelle spectrograph PUCHEROS with a spectral resolution of 17000 in the range of 4260-7300Å. BeSOS's main objective is to offer consistent spectroscopic and time resolved data obtained with one instrument. The user can download or plot the data and get the stellar parameters directly from the website. We also provide a starby-star analysis based on photometric, spectroscopic and interferometric data as well as general information about the whole BeSOS sample. Recently, BeSOS led to the discovery of a new Be star HD 42167 and facilitated study of the V/R variation of HD 35165 and HD 120324, the steady disk of HD 110335 and the Be shell status of HD 127972. Optical spectra used in this work, as well as the derived stellar parameters are available online in http://besos.ifa.uv.cl.
INTRODUCTION
Be stars are defined as "non-supergiant Late O-type to early A-type star whose spectra have, or had at some time, one or more Balmer lines in emission". It is generally accepted now, that Be stars are very rapidly rotating main sequence stars, surrounded by a circumstellar envelope (CE) of gas. The angular momentum is transferred by some mechanism from the interior to the equatorial surface of the rotating star, where the disk is fed at a certain rate. This material is governed by viscosity and is placed in a thin equatorial disk with Keplerian rotation (Meilland et al. 2007) . The model describing the physics of the disk is named "Viscous Decretion Disk" (VDD) and was proposed originally by Lee et al. (1991) . Moreover, Be stars show near-IR (1.0 -2.5 µm) excess in the spectral energy distribution due to the free-bound and free-free emission from the same ionized circumstellar material that gives rise to the Hydrogen Balmer emission lines E-mail: catalina.arcos@uv.cl (Waters et al. 1987) . All these features refer to "Classical Be stars".
Observations of Be stars provide clear evidence that these stars are variable with timescales that range from minutes to years (Porter & Rivinius 2003) . Phase transitions are revealed by Balmer line emission intensity and global line profile changes as well as changes in the visible spectral energy distribution. Variations in the emission lines can occur over periods of days, months, or years. These changes can be due either to variations in the physical structure and size of a more or less permanent CE, or the creation of a new CE during mass ejection events of the central star. The origin of the Be phenomenon is still poorly understood. See Rivinius et al. (2013) for a complete review of Be stars.
In order to study the variability of Be stars on all timescales, a large amount of observation time is required in addition to a well defined observation strategy to constrain the variation that can go from hours to years. The variation is revealed in the changes that occur in the emission lines such as Hα and Hβ line profiles; not only the global line profile but also the violet (V) and red (R) peaks or the V/R ratio and the double peak separation (DPS). These variations are directly linked to the changes in the CE and analyzing them will help understand the origin of this phenomena. Observations in the southern hemisphere of Be stars brighter than visual magnitude of 8, are limited in comparison with northern Be stars in terms of number of spectra per object. For these reasons the creation of the "Be Stars Observation Survey" (BeSOS) is important (see the Appendix A available as an online material, for details on the use of the website).
BeSOS not only tracks variations of Be stars but also aims to confirm and discover new Be stars by compiling a list of potential candidates using the photometric data in the literature in a search for IR excess. Moreover BeSOS is an homogeneous survey since the data are obtained using solely one instrument. In fact, in comparison with other databases, BeSOS uses one instrument, one spectral resolution and the same steps of data reduction, making it perfect for relative studies of Be stars mainly by comparing spectra in different epochs directly and detecting features in the spectra due to large or small variations within the spectral resolution.
BESOS: THE DATA

The main instrument PUCHEROS
The observations were carried out using the spectrograph PUCHEROS 1 developed at the Center of Astro-Engineering of Pontifica Universidad Catolica (PUC) (Infante et al. 2010) . PUCHEROS is installed at the ESO 50 cm telescope of the Observatory UC (OUC) Santa Martina located near Santiago, Chile. The instrument is based on a classic echelle design connected to the telescope via a 50 micron core optical fiber. PUCHEROS covers the entire visible spectral range (3900-7300Å) in one single exposure, but due to the low efficiency in the blue, we cut this part of the spectra and the obtained range is from 4260 to 7300Å. The spectral resolution is near to ∼17000 and the conservative estimate of the limiting magnitude is V=9, with an exposure time of 1 hour, reaching a S/N = 20, in case of poor seeing. The spectra are recorded in Flexible Image Transport System (FITS) format. More details about the instrument are provided in Vanzi et al. (2012) .
Target election and observation
BeSOS observations started in November 2012. Our program stars come from a large list of confirmed southern Be stars taken from the BeSS database (Neiner et al. 2011 ) and also from a list of B stars showing IR excess taken from the Simbad astronomical database (Wenger et al. 2000) . We then selected targets with a visual magnitude lower than 8 in order to achieve a high S/N (∼ 100-200). Observations are planned every month if the weather conditions are favorable.
The selection also follows the variability. More observation time is dedicated to targets known for showing variability and also when variability is detected, allowing BeSOS to give the best time coverage possible and necessary to constrain the variability.
1 http://www2.astro.puc.cl/ObsUC/index.php/PUCHEROS A typical observation consists of dark, bias and flat frames taken at the end of the observation, science stars during the night and Th-Ar exposures every hour. The exposure time is chosen to reach a S/N in the range 150-200. For targets with exposure time over 10 minutes, the observation is divided into several exposures of 10 min and combined later into one frame.
In Fig. 1 we show the distribution of spectral type classification in the literature for Be stars in the BeSOS survey. For B-types, we separated the sample in early (B0-B3), mid (B4-B6) and late (B7-B9) subspectral types. The distribution of spectral types peaks at early types. The most frequent type found in the sample is B2 with ∼ 30%, the same was found from other authors in previous works for B2-types (see Zorec & Briot 1997) .
Data reduction
We used the CERES pipeline developed by the Center of Astro-Engineering of PUC, for the reduction, extraction, and analysis of BeSOS spectra. Details of the implemented routines and reduction steps can be found in Brahm et al. (2017) . We compared the pipeline result with the standard Echelle reduction steps using IRAF (Tody 1993 ). An overview of these IRAF steps are enumerated as follows:
(i) Preparation of the raw spectra by removing the bias and dark contributions using the default tasks found in the package noao, imred and ccdred.
(ii) Extraction of the spectrum using the IRAF echelle data reduction package called echelle. Using the task apall, we can define the apertures and fit the background to extract the spectrum.
(iii) Normalization is done by dividing the spectrum of each order by a fit of its continuum.
(iv) The wavelength calibration is made by fitting to each science spectra an already defined list of the Th-Ar lamp spectra and using the task refspec where we choose the lamp spectrum taken before and after each science observation.
(v) Finally, the multi-order spectra are merged by the task scombine.
(vi) The heliocentric velocity correction is done using the task rvcorr.
The manual reduction completely validated the pipeline results that were assumed for the rest of the work. The pipeline's output contains 41 orders in wavelength and intensity, with no heliocentric velocity correction and without normalization with the continuum. We applied the IRAF steps (iii), (v) and (vi), to normalize, merge and correct the heliocentric velocity, respectively. These final spectra are uploaded to the BeSOS website. Each FITS file header contains: target name, observation date, Universal time, exposure time, AR, DEC and the heliocentric correction. We also offer the possibility for the user to reduce the data by himself by requesting the raw data by email.
ANALYSIS BY STAR
The stellar parameters were obtained by fitting models to photometric and spectroscopic data. For each star, we did an analysis which is separated in three sections: Photometry, Spectroscopy and Interferometry. It is important to note that the Interferometry section is not available yet, because the data is under analysis and will be added in the future. Here we describe the method used in the Photometry and Spectroscopy sections, the models used, the confidence interval calculations and the algorithm implemented.
Photometry
In order to derive stellar parameters, for each star we query Vizier 2 (Ochsenbein et al. 2000) for photometric data. VizieR provides access to the most complete library of published astronomical catalogs (16197 catalogs) and data tables available online organized in a self-documented database. The data usually covers the visual and IR spectral range and are fitted by a solar composition synthetic model atmosphere. Two databases of model atmospheres were used in this work: Kurucz 3 (Kurucz 1979) and Tlusty 4 (Hubeny & Lanz 1995) . Kurucz models are Local Thermodynamic Equilibrium (LTE), plane-parallel, hydrostatic model atmospheres, for a wide range of metallicities, effective temperatures and gravities. There are 7600 stellar model atmospheres available in the Kurucz grid model. On the other hand, Tlusty is a grid containing 1540 metal line-blanketed, Non-LTE, plane-parallel, hydrostatic model atmospheres for the basic parameters of O and B type stars. We used as a first step Kurucz models to fit the Spectral Energy Distribution (SED), since the effective temperature of late B-type stars (e.g., B7-B9) is usually lower than < 15000 K, which is out of range of the Tlusty grid. Solar metallicity and turbulence velocity, v turb = 2 km s −1 , were used for all fitted models. Table 1 shows the range of parameters offered by the Kurucz and Tlusty grids. In our model fitting, we leave the effective temperature (T eff ), the surface gravity (log g) and the stellar radius (R ) as free parameters. The distance is taken from the literature as well as the interstellar reddening EB −V = A v R v , where the measured value for the Milky Way is R v ∼ 3.1 (Schultz & Wiemer 1975) . To find the best model we used the library IDL routine mpfit that searches for the best fit using the "LevenbergMarquardt" (LM) algorithm. The LM is a standard technique for solving nonlinear least squares problems. Nonlinear least squares methods iteratively reduce the sum of the squares of the errors between the function and the measured data points through a sequence of updates to parameter values. The LM curve-fitting method is a combination of two minimization methods: the gradient descent method and the Gauss-Newton method. In the gradient descent method, the sum of the squared errors is reduced by updating the parameters in the steepest-descent direction. In the GaussNewton method, the sum of the squared errors is reduced by assuming the least squares function is locally quadratic, and finding the minimum of the quadratic. The LM method acts more like a gradient-descent method when the parameters are far from their optimal value, and acts more like the Gauss-Newton method when the parameters are close to their optimal value 5 . If "x" represents values of the independent variable, "y" represents a measurement for each value of "x", and "err" represents the error in the measurements, then the deviates, ∆, can be calculated as follows:
where F is the function representing the model. If the values of "err" are the 1-σ uncertainties in "y", then χ 2 = ∆ 2 . mpfit will minimize the χ 2 value. Once the free parameters are found (T eff , log g and R ), we take the values of T eff and log g as input values to start the same minimization method explained above, but now in the spectroscopic section (see sec. 3.2). Here, the parameters are constrained by fitting the HeI λ 4471 and MgII λ 4481 lines. The best fit model parameters are used again in the photometry section and fixed at the same values obtained with the spectroscopic section, leaving only R free. In this iterative way, we find the stellar parameters for all BeSOS spectra. An example of a spectral energy distribution model fitting is shown in Figure 2 for the Be star HD 33328, where the user can see the data (red triangles), the best Kurucz model (solid blue line) and the infrared excess (dashed green line). The best fit parameters are: T eff = 19526 ± 195 K, log g = 3.30 ± 0.03 cm s −2 , d = 248 pc, R = 7.31 ± 0.15 R and E(B-V) = 0.04. It is important to note that our actual photometric analysis does not fit the infrared excess. The reader is invited to use radiative transfer codes such as Hdust (Carciofi 2001) to reproduce the IR excess as well as physical models of Be stars (e.g., Domiciano de Souza et al. 2014; Silaj et al. 2016; Arcos et al. 2017 ).
Spectroscopy
Calculations of stellar parameters
Information about the stellar and disk parameters can be obtained by analyzing spectroscopic data. The gaseous disk is ionized due to the high temperatures of the central star. Therefore, Balmer emission lines are seen at different intensities and with different shapes depending on the inclination of the disk and the spectral type of the central star (Hanuschik 1996) . Using radiative transfer codes, one can reproduce these emission lines to estimate the parameters of the star+disk system. On the other hand, information about the central star can be obtained by fitting a model atmosphere to Helium and metallic lines (e.g., HeI λ 4026, 4471, SiII λ 4128, 4130, MgII λ 4481, among others), which in principle are not affected by the emission of the disk (Collins 1974) . Usually, Helium lines are used as indicators of the T eff , log g and the projected stellar velocity v sin i.
As we explained in the photometry section, to constrain T eff and log g, we performed a fit to a rotationally convolved model on the HeI λ 4471 and MgII λ 4481 lines. These lines are always present in the Be star spectra, although depending on the sub-spectral type the intensities of the lines (depth) will be different. The variation of the ratio between HeI/MgII equivalent widths is used as an indicator of non-radial pulsations (Vogt et al. 1990 ). The best model was found using the mpfit IDL routine. The starting T eff and log g values are from the least-square minimization of the atmosphere model and photometric data, and for v sin i the starting value is taken from the literature. The fit is made for the spectrum with the deepest HeI absorption line available in BeSOS for the selected target. We used Tlusty models in the spectroscopic section, because they are computed considering non-LTE and have more lines to resolve the statistical equations giving a better resolution than Kurucz models. Once we find the best fit parameters, we use them in the photometric and spectroscopic model fitting. An example of the best fit for the Be star HD 33328, is shown in the Figure 3 , where the data are shown in solid black line and the best model in solid red line. The best parameters are shown in the legend of the plot, as well as the equivalent width of the data and the model.
Variability of the Hα emission-line: disk information
As the intensity and the shape of the Hα emission line is directly linked to the gaseous disk, analysis of the Double Peak Separation (DPS), the intensity of the Violet (V) and Red (R) peak, the V/R variation, the Radial Velocity (RV) and the Equivalent Width (EW) give information to estimate the rotation, symmetry, over-densities and size of the rotating disk, as well as information about binarity features if they exist. PUCHEROS's range (4260 -7300Å) allow us to measure these mentioned features on three Balmer lines, Hα, Hβ and Hγ. Here, we present only measurements on the Hα emission line, and in a future work we will add more analysis for the other emission lines. Therefore, for each star the spectroscopic section begins by showing a graph of Hα for all spectra available in BeSOS, allowing the user to immediately check if the star exhibits variation. A second graph (if there is more than one spectrum) shows the Hα EW (in Angstrom) over time (in Julian days), where the general convention was used for the sign, i.e, negative values are for emission lines (see Fig. 4 ). We also add the respective graph of the DPS (km s −1 ), V/R and radial velocity (km s −1 ). The DPS and V/R are obtained by an interactive IDL program developed for this purpose (MUFIN : MUltiFitINg). For each spectrum of a target the code searches for the V and R peaks, then the user must decide by visual inspection if the selected point corresponds to the V and R peak, respectively. If not, the user can move freely the interactive bars to fix the point. If the spectrum doesn't show a double peak line profile, then the user can click on either, "1 peak profile" or "absorption profile". For the option "1 peak profile" the DPS value is zero and for "absorption profile" the DPS value is set to the width of the Hα wings of that spectrum. When going through all spectra available for the target, an ASCII file is generated for the DPS and V/R values versus Julian days, as well as their corresponding plots (see Fig. 4 ).
The accuracy on the measurement of radial velocities depends on a correct wavelength calibration, as well as the correction of the heliocentric velocity. Also it depends on the method used for obtaining the RV values. The methods are:
• Cross-correlation method: based on correlating the observed spectrum with a known RVs spectrum, which can be a synthetic, standard or an observed spectrum.
• Fitting of line profiles: by fitting the broadened line profile by a Gauss, Voigt or Lorentz distribution. The fitted line center is compared with the observed one.
• Mirroring method: comparing the line profile of the observed spectrum with the same line flipped around the laboratory wavelength, and then moving it up to adjust the wings (or core) of the line profile.
There are advantages and disadvantages for each of these different methods. For example, the first two work well on symmetric line profiles, while the mirroring method is efficient for asymmetric profiles but is strongly subjective. Since Be stars usually present asymmetric line profiles, we used the mirroring method to derive RV values. An example of the implementation in MUFIN of this method is shown in Figure 5 for the Be star HD 33328 in the Hα line profile. The observed and flipped line profiles are represented in red and blue, respectively (left plot). The user can interact with the program to select the continuum section denoted by the green zone in order to derive the error for the χ 2 calculation. In the right plot of Figure 5 , the flipped line profile (blue) is moved to fit the wings of the observed line profile (red). The resulting shift must be divided by 2 taking into account that we only move the flipped line profile. Therefore, the radial velocity value is RV ≈ 18.40 km s −1 , with a χ 2 = 2.79 and a continuum average of 0.97 ± 0.02. The residual of the fit is shown below each plot. We note that the radial velocity measured changes depending on the region to fix (e.g. the core or the wings), since the origin of this movement is attributed to non-radial pulsations of the central star or the presence of a companion. We obtained values for both regions, core and wings. In the example (see Fig. 6 ), radial velocities for the Be star HD 33328 from core and wings are change in the opposite way. Further analysis should be made in order to derive the period of this variation and the origin (applying the method used by Aerts et al. (2010) ). More data are needed as well as measurements in Helium and metallic lines, since emission and absorption lines of the Balmer series have different values of the radial velocity. Merrill & Sanford (1944) studied the Be shell star 48 Librae and they noted that the radial velocity of the Balmer lines in the shell-phase of the star, became more negative with higher series members. This behavior is known as "Balmer progression".
Results for all Be stars in the BeSOS website are displayed in the Table B (appendix B). Targets are sorted by HD number. Spectral types (Sp.T) and distances (D), taken from the literature, are displayed in the second and third column, respectively. The parameters obtained by the BeSOS's team are T eff , log g, R and v sin i. The reddening values were also taken from the literature.
Summarizing, relevant information can be obtained analyzing the changes of the Hα line profile. The global intensity variation as well as the DPS variation are a signature of dissipation/formation of a disk. The V/R variation is a signature of an asymmetry and the RV variation will allow us to detect a possible companion for these objects. More variation aspects will be added in the future such as the superposition of the DPS and intensity in order to find correlations (see Kanaan et al. 2008 ).
Late B and early A-type stars
As mentioned before, we constrained the stellar parameters by fitting Tlusty models to the spectroscopic and photometric data where we derive T eff , log g, R and v sin i. For cases with lower temperatures ≤ 15000 K, we only give the best SED fit found by fitting Kurucz models. This concerns 16 stars and they are indicated with the superscript letters "LT" in the result Table B (Appendix B) . For all these targets, values of the DPS, V/R and radial velocity for Hα emission line are available on the website.
Getting errors on the measurements
Every parameter given here was found applying an algorithm that minimizes the chi-square value. Once the parameters for each star were fixed, we calculated the confidence intervals using Monte Carlo simulations. The algorithm starts the minimization with a default value for each free parameter, and then once it converges to a minimal Chi-square reduced value, uses a random value to start again the minimization. The random value is chosen from a fixed range previously defined and to converge the algorithm moves between values within ∼ 68% (1 standard deviation). The user can set the number of times that the algorithm runs, we set the iteration number to 30. From these 30 iterations, the algorithm chooses the lowest and largest Chi-square reduced values and calculates the standard deviation from the central value, i.e, (Value Max -Value Min )/2. As this takes a lot of CPU time, we performed this analysis for one random star of each spectral type. Errors are in general very low, in all cases the percentage deviation does not exceed 1.0% of the original value for T eff and log g, and 2.0% for R and v sin i. The errors are displayed in the results Table (see Table B ). It is important to note that our method does not represent an absolute error for the best fit parameters of each target. In any case the interactive interface (MUFIN) is available for BeSOS users by email request. With this, users can obtain a more realistic error value, either by applying the same method or doing it by "hand".
RESULTS
Stellar parameters and v sin i distribution
Stellar parameters obtained by fitting the spectral energy distribution as well as the HeI and MgII line profiles of each Be star in BeSOS are shown in the Appendix in Table B . Spectral types and distance values from the literature are reported (from the Simbad database), as well as the stellar parameters, T eff , log g, R and v sin i derived by the BeSOS team. We noted that spectral types derived here are, in general, hotter than those taken from the literature and with luminosity class V (main sequence stars). As a first result, we explored the projected rotational velocity distribution of our sample and we found a peak between 250 and 300 km s −1 (see left plot of Fig. 7) . A secondary peak is seen between 100 and 150 km s −1 . Obviously, to search for correlations, we need to deconvolve v sin i to compare how the stellar rotation changes with other stellar parameters, e.g., effective temperature. For the moment, we compared our v sin i values with the literature (see Frémat et al. (2005) and BeSOS website for sources). The result is shown in the right plot of Figure 7 with a diagonal line as reference. A strong correlation is seen between the values, although in general the values of v sin i from the literature are slightly larger than ours.
New emission line stars
The BeSOS survey is dedicated to the study of the variability of Be stars, but also to discover/confirm new Be stars. To date, we have found one classical Be star and one star showing emission in the Hα line profile (see Fig. 8 ).
These stars are poorly studied and there is no information available in the literature about an existing disk, except for HD 42167 where previous work was done deriving the disk parameters in Arcos et al. (2017) . The spectral type is taken from the literature and is compared with that obtained in this work.
HD 121492 (HIP67988) is a star with a K0 spectral type and with a visual magnitude of 7.88. We have one spectrum taken in Jan 31, 2014 showing a double peaked Hα line profile. This object is still not classified, but the SED shows an IR excess in the Far-IR and due to the spectral type the most probable classification is a "Young Stellar Object" (YSO) of Class III. The different dust distributions among the YSO classes result in different SEDs. The classification between classes I to III, depend on the IR-excess slope (from 2 up to 20µm), where Class I is for the stronger and Class III is for the weakest IR-excess, respectively (Andre et al. 1993) . The SED is shown in the right plot of Figure 9 . The best Kurucz model is for T eff = 4736 ± 47 K and log g = 2.00 ± 0.02 cm s −2 , with R = 18.65 ± 0.37 R and a distance of 300 ± 12 pc, which corresponds to a K2III spectral type.
HD 42167 (θ Col, HR2177, HIP29034) has a B9IV spectral type with a visual magnitude of 4.99. Using our interactive program to fit the photometric data, the best Kurucz model is for T eff = 11430 ± 114 K and log g = 3.00 ± 0.03 cm s −2 , with R = 6.75 ± 0.14 R and a distance of 221 ± 9 pc, which corresponds to a B7III spectral type. For both objects we calculated V/R, EW and DPS from Hα and Hβ line profiles, the results are shown in the Table 2.
Physical models fitted on Hα emission lines.
Previous work was carried out by Arcos et al. (2017) to study the observed Hα emission lines of 42 Be stars in the BeSOS survey using radiative transfer codes. In that work, the authors used the non-LTE code BEDISK (Sigut & Jones 2007) and the auxiliary code BERAY (Sigut 2011) to solve the transfer equation along a series of rays (∼ 10 5 ) to produce theoretical Hα line profiles. They took all spectra of each Be star as an independent model to make a statistical study of mass, angular momentum and size of the disk. In total 61 Hα emission lines were modeled. The parameters of the best fits are displayed in Table 2 of Arcos et al. (2017) . Moreover, statistical results were based on a percentage of the representative models (best range of models) for each Hα emission line, where they found that the disk mass and angular momentum distributions are different between early (B0-B3) and late (B4-B9) subspectral types. Also, they found values of the power-law density distribution (see eq.1 on Arcos et al. (2017) ) of log ρ ∼ -10.4 to -10.2, and n ∼ 2.0 to 2.5 and disk masses of 3.4×10 −9 and 9.5×10 −10 M for early and late spectral types, respectively. For the disk size, they calculated the emitting region containing 90% of the total Hα flux given a range of values concentrated between 10 and 15 stellar radius.
Complementing other databases
BeSOS is not only a survey of southern Be stars, the main goal is to offer to the user complete information about the targets in the survey. In the literature, a database containing a large number of observed Be stars in the whole sky is the "Be Star Spectra" (BeSS, http://basebe.obspm.fr/ basebe/). BeSS is an open database containing spectra from different instruments and telescopes. The majority of southern Be stars with V < 8 in BeSS have less than 3 spectra in the optical (177 out of 281 Be stars). Moreover 49, 59, and 40 Be stars have respectively 0, 1 and 2 spectra. In the BeSOS survey 23 of these Be stars are already observed. BeSOS, in these cases, completes the data from BeSS, in order, for example, to find variation or observe for the first time the target in the optical range. As an example, we show the star HD 35165 that exhibits a V/R cycle by combining our data with the BeSS data (see Figure 10 ). We also show three of BeSOS stars containing only one low resolution optical spectrum in BeSS (HD 110335, HD 120324 and HD 127972) . In these examples, BeSOS was used to complete BeSS by adding high resolution spectra (see Figure 10 ). HD 110335 has three different observation epochs, where spectra from BeSOS do not show intensity variation. The flux is almost the same (see EW in the Table 3 ), but the Hα double-peak is clearly absent from the BeSS spectrum due to the low resolution (e.g. R=1000). HD 120324 shows a double peaked emission line with intensity and V/R variations. In the case of HD 127972, BeSOS allowed us to find evidence for its shell status with a decrease in its intensity pointing to a dissipating disk phase. Information about these objects: date, observatory site, instrument and resolution are displayed in Table 3 , as well as the EW, V/R and DPS, calculated for the Hα emission line.
In the case of HD 35165 observations from various epochs show a clear V/R variation. This kind of variation is associated to a precessing one-armed over density in the disk, and can be modeled using a radiative transfer code (Carciofi et al. 2009 ). Spectra from BeSS and BeSOS allowed us to estimate the period of this variation. The maximum intensity of the R peak in the available spectra occurred on Dec, 2015 at I ∼ 3.3 (V/R = 0.54). If we consider that date as the maximum intensity for the red peak, then by symmetry the violet peak should be at the same maximum intensity, when the red peak is at its minimum. We took the spectrum on Dec, 2015 (BeSS database) and we created a mirrored spectrum. Then, we lowered the spectral resolution of this mirrored spectrum (R=18000) to an instrumental resolution of 1000, and we compared it with the spectrum on Dec, 2013 of the BeSS database. The result is shown in Figure 11 , where the dashed blue line corresponds to the mirrored spectrum convoluted with R=1000 and the red line corresponds to the spectrum from BeSS. Based on the similarities of both spectra, we can deduce that the maximum of the violet peak (V/R ∼ 1.85) occurred around Dec, 2013.
We do not have enough data to determine a precise period of the V/R cycle variation. By simply fitting a coarse sinusoidal function (assuming V/R ∼ 1.85 on Dec, 2013) we estimated a V/R period of ∼ 1 year and 4 months (∼ 480 d). Missing points during the 2012 year and future points could give a better period estimation than the derived period here. The period plot is shown in the Figure 12 .
FUTURE WORK
Interferometry
We have 13 Be stars in BeSOS observed with the instrument AMBER (Petrov et al. 2007 ), a near-infrared spectrointerferometric instrument of the VLT interferometer. These observations were carried out during October, 2014 in highresolution mode (HR = 12000) and centered on the Brγ 2.16 µm line to enable the study of the circumstellar gas kinematics through the Doppler effect. To constrain the geometry and kinematics of the disk, we use a model based on the model proposed by Delaa et al. (2011) . Further explanation and details can be found in that work. The parameters of this model can be classified as follows:
• Global geometric parameters: stellar radius (R ), distance (d), inclination of the system (i) and disk major-axis position angle in the sky (PA).
• Global kinematic parameters: rotational velocity (v rot ) at the disk inner radius, expansion velocity at the photosphere (v 0 ), terminal velocity (v ∞ ) and exponents of the expansion (γ) and rotation (β ) velocity power laws.
• K-band continuum disk geometry: contribution of the continuum (a c ) in terms of the Full Width at Half Maximum (FWHM) and the ratio between the flux of the central star and the flux of the envelope (F env ).
• Brγ disk geometry: extension of the Brγ line-emission region in terms of the FWHM and the EW. Figure 10 . Different kinds of variabilities of four Be stars using BeSOS and BeSS spectra. In the case of HD 35165 a V/R variation is shown. For HD 110335 a stable disk is found. In the case of HD 127972 a shell line profile was discovered by BeSOS as well as a disk dissipation phase. Finally intensity and V/R variation is shown in the case of HD 120324.
The disk is assumed to be in a Keplerian rotation, therefore the expansion velocity can be negligible and the exponent of the rotation velocity power law β takes the value -0.5 (Meilland et al. 2012) . Then, the projected rotational velocity is defined as:
where v rot is considered proportional to the critical velocity:
with R p the polar radius and r the distance to the center of the star.
We are working on constraining the stellar and disk parameters of these 13 Be stars by using the optical and infrared spectra, as well as the interferometric observables: differential visibility (δ V), differential phase (δ φ ) and closure Table 3 , where the value on Dec 01, 2013 was replaced by 1.85. A sinusoidal fit is overplot to the data given a period of ∼ 480 d. The fit shown here is only for reference, more data are needed to derive a period. phase (CP). As an example of the model described above, we show the best fit found for the Be star HD 41335. In this case we have one interferometric measurement with AMBER (3 baselines), where the double-peaked line profile, visibility and phase variations present small asymmetries. We set the stellar radius, the distance and the projected rotational velocity to those obtained in the photometric and spectroscopic fit modelling (see Table B ). The EW and the F env were measured from the Brγ emission line and the SED, respectively. The values are F env = 71% and EW(Brγ) = -12.11Å. The best fit was found for an inclination angle of i = 70 ± 2 • (giving a rotational velocity ∼ 350 ± 5 km s −1 ) and a PA = 57 • . The fit is relatively good with a χ 2 value of 3.30. The result is shown in the Figure 13 , where the upper panel shows the fit on the emission line (observation in black and model in blue). The lower panel shows the fit of the differential visibility and phase for each baseline (the observation in black and the model in blue). The baselines and position angles are shown above each column plot.
Supergiant stars
The BeSOS website contains 17 OBA supergiant stars, which were observed to be included as a part of a PhD thesis work on stellar winds (See e.g., Haucke et al. 2012; Arcos et al. 2014; Haucke et al. 2015) . These stars are observed with the same conditions as the Be stars. The spectra are available for the user, in addition to information from the literature. Measurements on Hα line profiles will be given over time as these stars show variability in the line because they are losing mass through their strong stellar winds (Castor et al. 1975) .
CONCLUSIONS
BeSOS is a tool that offers to the Be and massive star community a consistent survey of spectra that the user can interactively explore and download. BeSOS contains stellar parameters compiled from the literature, as well as stellar and circumstellar parameters calculated by us based on the spectra, photometric and interferometric data. While Be-SOS is an ongoing work, mainly on the analysis part, the user already has access to the data and available analysis at http://besos.ifa.uv.cl.
BeSOS will also allow us to increase the number of Be stars observed and the number of spectra, as well as confirm and discover new Be stars, allowing us to increase the sample for a statistical study. It is important to note that a full study of v sin i is being carried out by our team based on the BeSOS survey using the Tlusty code (Hubeny & Lanz 1995) and our interferometric observations, in order to derive the inclination angle. This study will be published in BeSOS.
The survey allowed us to discover two new emission lines of which one is a classical Be star (e.g. HD 42167 ).
Finally, we would appreciate if our names (S. Kanaan, C. Arcos & L. Vanzi) are considered as co-authors in any work published that makes use of BeSOS data. (Delaa et al. 2011) . This is only an example of what BeSOS will offer in the interferometry section for 13 Be stars. made use of: the BeSS database, operated at LESIA, Observatoire de Meudon, France: http://basebe.obspm.fr, the SIMBAD database, operated at CDS, Strasbourg, France and of the VizieR catalogue access tool, CDS, Strasbourg, France. 
